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Introduction
The Biebrza Valley is the main concentration area of the moose Alces alces (Linnaeus, 1758) in Poland. It supports moose population of 5 0 0 -6 0 0 animals on 170 000 ha in 1989-1991 (Gębczyńska and Raczyński 1993) . Spatial distribution, population structure and social organization and habitat preference of moose have been described by Gębczyńska and Raczyński (1983 , 1989 . However, the winter food resources for moose in winter have not been estimated in forests of the Biebrza Valley until now. Pine forests with rich undergrowth on mineral soils and bog alder forest were the main moose winter habitats Raczyński 1983, Fedyk et al. 1984) . Therefore, we used those biotops in our study.
The purpose of the present investigation was: (1) to establish a list of the most important plant species which could compose a potential winter food resource in various forest site-types in the Biebrza Valley and (2) to estimate of the browse supply for moose in those environments.
Study area and methods
The studies were carried out in the central part of the southern basin of the Biebrza Valley (NE Poland, 53°21'N, 22°38'E). The southern basin covers the area of 40000 ha with the forest area of 6 800 ha (Bosiak 1991) . The moose winter density was estimated at 3.1-5.0 animals per 1000 ha (Gębczyńska and Raczyński 1983) . The study areas included: (1) the fresh pine forest (Vaccinio myrtilli-Pinetum typicum), (2) the moist coniferous forest (Vaccinio myrtilli-Pinetum molinietosum) and (3) the alder wood (Carici elongatae-Alnetum typicum) (Czerwiński 1978) . Dzięciolowski (1969) defined browse as shoots on trees and shrubs from the previous growing season within the zone from the ground (or snow) surface to the height of 2 m. We observed moose contacts on trees from 0.5 to 3.5 m high, so we took six tree height classes in our study: class I: 0.5-0.99 m, class II: 1.0-1.49 m, class III: 1.5-1.99 m, class IV: 2.0-2.49 m, class V: 2.5-2.99 m, class VI: 3.0-3.49 m.
The studies were carried out in 1989, 1990 and 1992 , after the end of the vegetation period (September-October). The plot method with clipping shoots was used (Dzięciolowski 1969, Bobek and Dzięciolowski 1972, modified) . Four hundred unfenced plots (2 x 5 m each) were distributed sys tematically along the transects in three forest site-types.
The amount o f browse were estimated for 10 species because others were too rare to be included. The number o f trees was recorded for each plot in six tree height classes. The browse was clipped from 1130 trees growing on the plots and weighed to 0.1 g. Clipped samples were dried during 48 hours at 65°C and reweighed with the same accuracy (Dzięciolowski 1969). Coefficients W (i.e. dry matter/fresh matter of sample) were used to calculate average dry matter of browse per stem and plot.
Differences in browse supply among types of forest were tested using Kruskal-Wallis one-way analysis by ranks because data were not normally distributed (p > 0.05 in / 2-test). Kruskal-Wallis analysis was also used to test the differences in biomass production among browse species and tree height classes.
Results
Ten species of trees and shrubs constituted the basis of winter browse supply in the studied forests of the Biebrza Valley (Table 1 ). The others, like Pinus sylvestris, Juniperus communis, Corylus avellana, Viburnum opulus were too rare Table 2 ). The pole-sized stands provided less biomass of browse than the timber stands in the fresh pine (H = 12.40, p < 0.001) and in the moist coniferous forest (H = 92.12, p < 0.0001). Pole-sized stands examined produced similar browse supply (H = 2.84, ns). On the other hand, the timber stand of the fresh pine forest had about one fifth of browse supply available to moose in the other timber stands. The timber stand of the alder wood had similar browse supply to the moist coniferous forest (H = 0.29, ns) ( Table 2) .
Browse production differed in relation to tree height classes (p < 0.001, Kruskal--Wallis test for each forest site-type). In the timber stands only we found significant differences (p < 0.05, Kruskal-Wallis test) in the amount of browse available in tree height classes among forest types (Fig. 1) . The highest classes (IV, V and VI), the most suitable to moose, produced more biomass of twigs than lower ones only in the timber stand of the fresh pine forest (Fig. lb) . 
Discussion

